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A B S T R A C T

Objectives. This study evaluated the
effects of a major federal immunization
continuing education course, delivered
in both traditional classroom and satel-
lite broadcast versions, on public health
professionals’ knowledge, agreement,
self-efficacy, and adherence in practice
to recommendations.

Methods. The study used a com-
parative time series design to determine
whether the course influenced partici-
pants’ knowledge, agreement, self-effi-
cacy, and adherence in practice to general
and polio-specific recommendations as
measured immediately and 3 months
after the course. It also compared the ef-
fects of the classroom and satellite broad-
cast versions and used path analysis to
show how the outcomes were related to
one another.

Results. Both versions significantly
improved knowledge, agreement, self-
efficacy, and adherence. Knowledge and
agreement were significant predictors of
self-efficacy, which directly predicted
adherence. Vaccine availability and sup-
portive clinic policies were also impor-
tant adherence predictors.

Conclusions. A well-designed train-
ing update can change provider knowl-
edge, agreement, self-efficacy, and ad-
herence. Traditional classroom and
distance training can have comparable
effects. The findings support incorpora-
tion of distance learning in national pub-
lic health training, if the distance learn-
ing is used wisely in relation to training
needs, goals, and practice contexts. (Am
J Public Health. 2000;90:1218–1224)

Recent literature has recommended the
use of technologies such as the Internet and
satellite broadcasts to provide continuing edu-
cation to the public health workforce.1–7 Al-
though many studies have shown that contin-
uing education can be effective,8 few have
examined the effect of continuing education
on public health professionals. Very few stud-
ies have examined the effects of the Internet
or satellite training on public health practice9 or
compared the effects of such training with those
of traditional “face-to-face” or “classroom”
training. This study examined a continuing ed-
ucation program’s effects on practice and other
outcomes, compared the effects of satellite
broadcast and classroom versions of that pro-
gram, and examined the mechanism by which
both courses influence practice.

The National Immunization
Program’s Vaccine-Preventable
Diseases Course

A prominent recent public health train-
ing course has been “The Epidemiology and
Prevention of Vaccine-Preventable Diseases”
(henceforth, “the course”), offered by the Na-
tional Immunization Program of the Centers
for Disease Control and Prevention (CDC).3

This course was originally taught in class-
rooms, but the National Immunization Pro-
gram added a satellite broadcast (henceforth,
“broadcast”) version in 1995, which has en-
rolled more than 100000 professionals. The
classroom and broadcast courses have identi-
cal major faculty, content, teaching methods
(slide-lecture, video, cases, question and an-
swer), and materials (guides, textbook). The
course’s main objective is to increase profes-
sionals’ adherence in practice to recommen-
dations. The course teaches basic principles,
the general recommendations on immuniza-
tion of the Advisory Committee on Immu-
nization Practices,10 and the Advisory Com-

mittee on Immunization Practices childhood
immunization schedule.

The 2.5-day classroom course is offered
10 to 20 times annually, with 50 to 250 partic-
ipants each time. The broadcast course con-
sists of four 3.5-hour telecasts on consecutive
Thursday afternoons from the CDC to hun-
dreds of downlink sites at colleges, health care
facilities, and other locations. An average of
approximately 5000 learners attend each broad-
cast course. Both courses total 14 hours of core
instructional time.

This study focused on the new “sequen-
tial” polio schedule.11 Polio prophylaxis re-
quires 4 childhood vaccinations. Until Sep-
tember 1996, policy recommended that all 4
doses be delivered orally in most circum-
stances. After that date, policy recommended
that 2 doses of inactivated polio vaccine be
given by injection, followed by 2 doses of oral
polio vaccine. This study focused on the polio
schedule because the schedule’s release cre-
ated an opportunity to study the course’s ef-
fectiveness in increasing adherence to a spe-
cific new recommendation.

This study also examined the course’s in-
fluence on adherence to Advisory Committee
on Immunization Practices general recom-
mendations.10 These recommendations en-
courage administering vaccines simultaneously
during a single visit and giving vaccines to chil-
dren with low-grade fevers and varied minor
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ailments, which many professionals falsely be-
lieve are contraindications. Both procedures
are safe and prevent “missed opportunities” to
vaccinate children.12

We also measured the courses’ influence
on participants’ knowledge, agreement (with
beliefs about vaccination taught in the
course), and self-efficacy (specific confi-
dence related to choosing and recommend-
ing vaccines) and the effect on adherence of
several variables in the practice setting. We
used the behavioral science theories described
later in this article to construct a model with
these outcomes to open up the “black box”
between the course and practice—that is, to
yield causal explanation in addition to show-
ing a causal connection between the course
and practice.13,14 Such studies can more com-
pletely describe and explain program effects
and contribute more to the development of
theory about continuing education effective-
ness than can studies measuring single out-
comes. The continuing education literature
is replete with studies showing causal con-
nections between courses and practice but is
bereft of studies showing how those practice
changes were produced.8

This study examined the following re-
search questions:

1. Do the classroom and broadcast courses
significantly increase participants’knowledge,
agreement, self-efficacy, and adherence in prac-
tice to recommendations?

2. Is there a statistically significant dif-
ference between the classroom and broadcast
courses’effects on knowledge, agreement, self-
efficacy, and adherence?

3. What is the mechanism by which the
course influences adherence to polio vacci-
nation and general recommendations?

Methods

Theoretical Framework

The model used to examine the program’s
effects was rooted in several health behavior
theories, including the health belief model,15,16

social cognitive theory,16–18 the transtheoreti-
cal model,19,20 and the theory of reasoned ac-
tion.21 It postulated that training influences ad-
herence by changing related knowledge,
agreement, and self-efficacy. Adherence also
requires skill and support from the policies,
peers, and supervisors of the organization in
which practice occurs. A vast experimental lit-
erature8,22–27 also supported the model, and our
extensive interviews with participants, their su-
pervisors, and National Immunization Program
personnel provided convergent validation of
the model and the findings.28–30

Design

This study merged 2 research designs.
The comparative time series design,31 which
is used to compare the effects of interven-
tions over time, was used to test for a causal
connection between the course and the
knowledge, agreement, self-efficacy, and ad-
herence of respondents. It also compared the
classroom and broadcast courses’ effects on
these outcomes. Each of these outcomes was
measured with written surveys given imme-
diately before the course (survey 1 at obser-
vation 1), immediately after the course (sur-
vey 2 at observation 2), and by mail
3 months after the course (survey 3 at
observation 3).

A longitudinal survey design32 was then
used to test our model for explaining how the
course produced changes in practice. In this
design, groups complete surveys that mea-
sure the levels of variables at several time
points, and regression or path analysis is used
to explain how the variables are related to
one another over time. We used path analy-
sis to examine how the changes in knowl-
edge, agreement, and self-efficacy led to
changes in adherence. Path analysis is an ex-
tension of regression analysis that examines
the relations among variables in a theoreti-
cal model.33

In summary, the comparative time se-
ries design tested for a causal connection be-
tween the course and several outcomes and
compared the effects of the 2 versions. The
path analysis took the same data and ex-
plained how the course produced the changes
in adherence.

Sample: Treatment Groups and
Characteristics

Treatment group 1 (classroom) consisted
of all participants in 2 courses held in Califor-
nia in April 1997, 1 course held in Indiana in
April 1997, and 2 courses held in Texas in July/
August 1997. Of the 470 participants who com-
pleted survey 1 (observation 1), 413 completed
survey 2 (observation 2), and 238 returned sur-
vey 3 (observation 3). Because we examined
changes over time, we included only data from
the 196 participants who completed all 3 sur-
veys, for a usable group 1 return rate of 42%.
Participants were informed of their participa-
tion at all 3 time points. Those who did not re-
turn the first mailed survey were sent a second
survey.

Treatment group 2 (broadcast) included
all participants at several downlink locations
in California and Texas during a June 1997
course. Of the 251 participants who completed
survey 1, 116 completed all 3 surveys, for a
usable group 2 return rate of 46%.

For the 2 groups combined, 312 partici-
pants returned all 3 surveys, for a usable re-
turn rate of 43%.

We pooled the classroom courses into a
single group because each offering uses iden-
tical main instructors, content, and materials.
We pooled the broadcast courses into a single
group because they were included in the same
series.

The majority of both groups were
trained in nursing, had clinical or manager-
ial duties, and worked for a state, city, or
county public health agency (Table 1). The
classroom course had a higher proportion of
nurses and participants with clinical respon-
sibilities than did the broadcast course. Of
the classroom participants, 65% personally
vaccinated children and 52% had personally
vaccinated infants younger than 6 months in
the month preceding the course. Smaller per-
centages of broadcast participants vaccinated
children (35%) and infants (24%). These dif-
ferences would not be expected to affect ad-
herence findings, because only those partic-
ipants who personally vaccinated children
answered the adherence questions. Effects of
these differences on other study outcomes
are unknown, but systematic confounding
seems unlikely.

No significant difference was found be-
tween the usable return rates for the classroom
and broadcast courses (χ2

1=1.12, P=.29) over-
all or within California (P= .96) and Texas
(P=.21). For each variable listed in Table 1, no
significant difference was found between the
return rates for the classroom and broadcast
courses.

Measurements: The Surveys

We measured each outcome with a com-
posite score from a set of questions designed
to measure that outcome.34 All variables, and
the way they were operationalized, were rooted
in behavioral theory and interviews. The in-
struments were pretested in several states and
types of organizations.35

Knowledge (surveys 1, 2, and 3). Each
participant’s knowledge of the polio vaccina-
tion schedule was measured by totaling the
correct responses to 5 multiple-choice ques-
tions, for a maximum score of 5. For exam-
ple, one question asked, “Which of the fol-
lowing best describes the new schedule now
recommended by the CDC for routine polio
vaccination?”

Agreement (surveys 1, 2, and 3). Each
participant’s agreement score was computed
by totaling how strongly she or he agreed with
8 statements about the polio schedule; a 5-point
scale ranging from “strongly disagree” to
“strongly agree” was used, for a maximum
score of 40. For example, one question asked,
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TABLE 1—Characteristics of Classroom and Broadcast Course Participants

Classroom Course Broadcast Course Combined Courses
(n=196), % (n=116), % Pa (n=312), %

Professional training .007
Nursing 72 55 66
Nurse practitioner/physician assistant 7 7 7
Doctor of medicine/doctor of osteopathy 4 7 5
Management 5 4 5
Other 12 27 17

Current work responsibilities <.001
Clinical 58 45 53
Management 20 15 18
Education/outreach 12 11 12
Infection control/epidemiology 6 10 7
Other 5 20 10

Employers .089
State/city/county public health agency 61 55 59
Federal public health agency 9 4 7
Public hospital 9 6 8
Private health care organization 16 25 19
School, college, or university 6 11 8

Vaccination responsibilities
Vaccinate children younger than 18 y 65 35 .001 54
Vaccinate infants aged 6 mo 52 24 .012 40

aProbability that groups are the same on response options within this category, based on the Pearson χ2 test.

“How would you rate your overall agreement
or disagreement with the changes in the rec-
ommended polio schedule?” Other questions
reflected beliefs taught in the course that were
related to the health belief model,15,16 includ-
ing perceptions that the schedule’s benefits out-
weigh any perceived increased risks.

Self-efficacy (surveys 1, 2, and 3). Self-
efficacy refers to “people’s belief in their
capability to organize and execute the course
of action required to deal with prospective
situations.”36(p38) Each participant’s score
was computed by totaling his or her re-
sponses to 2 questions. Each question used
a 4-point scale ranging from “not at all con-
fident” to “completely confident,” for a
maximum score of 8. The first asked how
confident participants were that they could
select and explain the proper polio recom-
mendation to a parent (important exceptions
to the new policy depend on child and fam-
ily factors). The second asked how confi-
dent participants were that they could ex-
plain to a coworker the rationale for the polio
schedule. Being able to confidently choose,
explain, and justify the proper vaccine was
the focus; actually giving the vaccine is not
difficult.

Adherence to the general recommenda-
tions (surveys 1 and 3). Participants com-
pleted the 3 questions regarding simultane-
ous vaccination and false contraindications,
each with a response range of 1 to 5, only if
they personally vaccinated children. Having
properly vaccinated 0% of the children
within the last month was rated 1, and hav-

ing properly vaccinated 76% to 100% of the
children was rated 5, for a maximum score
of 15.

Adherence to the polio recommendations
(surveys 1 and 3). Participants answered the
4 polio adherence questions, each with a re-
sponse range of 1 to 5, only if they had per-
sonally vaccinated children younger than
6 months within the month before completing
the survey. Having properly vaccinated 0% of
the children within the last month was rated 1,
and having properly vaccinated 76% to 100%
of the children was rated 5, for a maximum
score of 20.

Setting factors (surveys 1 and 3). The
model also analyzed the influence on ad-
herence of 3 perceived setting factors, all
measured by questions that used a 5-point
scale ranging from “strongly disagree” to
“strongly agree.” Perceived organizational
policy support for the polio schedule and in-
activated polio vaccine availability were each
measured by 1 question, both with a maxi-
mum score of 5 for “strongly agree.” Orga-
nizational norm in favor of implementing
the polio schedule was measured by a com-
posite of 3 questions, with a maximum score
of 15 for “strongly agree” for all 3 ques-
tions. These questions asked about the sup-
port of parents, supervisors, and coworkers,
respectively.

One question on surveys 1 and 3 asked
participants if they were aware that the CDC
hadbegunrecommendinganewpolioschedule.

Reliability tests (Cronbach α) were com-
puted for each outcome at each time point

(Table 2), indicating acceptable levels of reli-
ability in virtually every case.34

Data Analysis

An α level of 0.05 was used for all statis-
tical tests. For research question 1, paired-
samples t tests were used to examine whether
the mean composite scores for each outcome
were significantly different between survey ad-
ministrations at observation 1 and observa-
tion 2, observation 2 and observation 3, and
observation 1 and observation 3.

For research question 2, we used SPSS37

to conduct analysis of covariance to examine
the net difference between the classroom and
broadcast courses’effects on knowledge, agree-
ment, self-efficacy, and adherence, while con-
trolling for initial differences. Measures at ob-
servation 3 were treated as response variables,
and the corresponding measures at observa-
tion 1 were used as covariates.

For research question 3, we used LIS-
REL38 to conduct path analysis, with all mea-
surements taken from observation 3 and with
additional measurements of prior practice taken
from observation 1.

Results

Classroom Course Outcomes

Eighty-eight percent of the participants
were aware of the new polio schedule when
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TABLE 2—Variables, Items, Score Range, and Reliability Estimates for Surveys

Item Number Reliability Estimates (Cronbach α)
Survey 1 Survey 2 Survey 3 Score Range Survey 1 Survey 2 Survey 3

Major profession 1 . . . 1 1–5 . . . . . . . . .
Current work 2 . . . . . . 1–5 . . . . . . . . .
Type of employer 3 . . . . . . 1–5 . . . . . . . . .
Awareness 4 . . . . . . 1–2 . . . . . . . . .
Knowledge 5–9 1–5 2–6 0–5 0.7243 0.5888 0.5539
Agreement 10–17 6–13 7–14 8–40 0.7291 0.6099 0.6343
Self-efficacy 18–19 15–16 15–16 2–8 0.9535 0.9667 0.9458
Setting factors

Organization’s policy 20 . . . 17 . . . . . . . . . . . .
Inactivated polio vaccine availability 21 . . . 18 . . . . . . . . . . . .
Social norm 22–24 . . . 19–21 . . . 0.6985 . . . 0.7484
Vaccinate children? 25 17 22 1–2 . . . . . . . . .
General recommendations vaccination behavior 26–28 18–20 23–25 3–15 0.8046 0.9235 0.8536
Vaccinate infants? 29 21 26 1–2 . . . . . . . . .
Polio recommendations vaccination behavior 30–33 22–25 27–30 4–20 0.8886 0.8615 0.8532

TABLE 3—Effects of Classroom and Broadcast Courses on Participant Knowledge, Agreement, Self-Efficacy, and Adherence
to Both the Polio Recommendations and the General Recommendations

Classroom Broadcast
Significance Significance

Outcome Time n Mean (SD) of Comparison* n Mean (SD) of Comparison*

Knowledge of the polio schedule Before 196 3.82a (1.40) . . . 116 2.68a (1.61) . . .
After 196 4.48 (0.89) 1−2=P< .001 116 4.19 (1.16) 1−2=P< .001

3-month follow-up 196 4.52 (0.85) 1−3=P< .001; 116 4.24 (1.07) 1−3=P< .001;
2 − 3=NS 2−3=NS

Agreement with the polio schedule Before 196 33.80b (5.55) . . . 115 32.37b (5.91) . . .
After 196 38.38 (2.27) 1−2=P< .001 115 37.37 (3.33) 1−2=P< .001

3-month follow-up 196 37.36 (2.71) 1−3=P< .001; 116 37.01 (3.60) 1−3=P< .001;
2−3=P< .001 2−3=NS

Self-efficacy with respect Before 195 4.68c (2.09) . . . 115 3.53c (1.99) . . .
to the polio schedule After 194 6.93 (1.84) 1−2=P< .001 115 6.55 (1.96) 1−2=P< .001

3-month follow-up 195 6.88 (1.64) 1−3=P< .001; 116 6.39 (1.97) 1−3=P< .001;
2 − 3=NS 2−3=NS

Adherence to the general Before 107 11.50d (4.22) . . . 32 9.50d (4.49) . . .
recommendations After . . . . . . . . . . . . . . . . . .

3-month follow-up 107 12.38 (3.63) 1−3=P< .05 32 11.84 (4.31) 1−3=P< .05
Adherence to the polio schedule Before 91 9.30e (5.71) . . . 24 11.96e (5.71) . . .

After . . . . . . . . . . . . . . . . . .
3-month follow-up 91 16.25 (4.90) 1−3=P< .001 24 14.42 (5.44) 1−3=P=.084

aMaximum score is 5.
bMaximum score is 40.
cMaximum score is 8.
dMaximum score is 15.
eMaximum score is 20.
*P values given are for the paired-samples t test.

they arrived at the course. At the end of the
classroom course, participants’knowledge of,
agreement with, and self-efficacy with regard
to the polio schedule were significantly in-
creased over their levels before the course
(P<.001) (Table 3). The significant increases
in knowledge, agreement, and self-efficacy
were maintained 3 months later (P< .001).
Agreement with the polio schedule declined
between the end of the course and the 3-month
follow-up (P<.001) but was still significantly
greater than it had been before the course

(P<.001). Between the start of the classroom
course and the 3-month follow-up, participants
significantly increased their adherence to the
general recommendations (P<.05) and to the
polio schedule (P<.001).

Broadcast Course Outcomes

Seventy percent of the participants were
aware of the new polio schedule when they ar-
rived at the course. For the classroom and
broadcast courses combined, 81% were aware

of the new polio schedule when they arrived at
the course. At the end of the broadcast course,
participants’ knowledge of, agreement with,
and self-efficacy with regard to the polio sched-
ule were significantly increased over their lev-
els before the course (P<.001) (Table 3). These
significant increases were maintained 3 months
after the course.

Between the start of the broadcast course
and the 3-month follow-up, participants sig-
nificantly increased their adherence to the gen-
eral recommendations (P<.05). They also in-
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Note. All regression coefficients (→) and correlation coefficients (↔) are statistically
significant (P<.05). IPV= inactivated polio vaccine.

FIGURE 1—Path analysis for adherence to polio schedule.

creased their adherence to the polio recom-
mendations, but this result did not reach sta-
tistical significance at the .05 level (P=.084).

Comparing the Effects of the Classroom
and Broadcast Courses

No significant difference was found be-
tween the increases in knowledge and self-
efficacy for participants in the classroom
and broadcast courses, both immediately fol-
lowing and 3 months after the course. Par-
ticipants’ immediate postcourse increases in
agreement with the polio schedule were sig-
nificantly greater for the classroom course
than for the broadcast course (P = .006).
After 3 months, however, there was no sig-
nificant difference between classroom and
broadcast course participants’ agreement
with the polio schedule, reflecting a decline
in classroom participants’ agreement over
time. Both classroom and broadcast agree-
ment scores, however, were significantly
greater immediately after the course, and at
the 3-month follow-up, than before the
course (Table 3).

At the 3-month follow-up, no significant
difference was found between classroom and
broadcast participants’ increases in adherence
to the general recommendations. Participants’
increases in adherence to the polio schedule,
however, were significantly greater for partic-
ipants in the classroom course (P=.022) than
for those in the broadcast course. As noted ear-
lier in this article, the broadcast course pro-
duced an increase in adherence to the polio

schedule, but this increase did not reach sta-
tistical significance (Table 3).

Explaining How the Course Affects
Adherence

For the path analyses for adherence to the
polio schedule (Figure 1) and general recom-
mendations, participants in the classroom and
broadcast courses were combined. A line with
1 arrow indicates the direct influence of 1 vari-
able on another, and the statistic given is a stan-
dardized path coefficient (SPC), which can be
viewed as a standardized regression coefficient
for 1 variable in relation to another when the ef-
fects of all the other variables are partialed out.
A curve with 2 arrows reflects correlation be-
tween the 2 linked variables, and the statistic is
a correlation coefficient. All coefficients pre-
sented in Figure 1 are statistically significant
(P<.05).

Prior practice significantly predicted ad-
herence to the polio schedule (SPC=0.100).
Self-efficacy had a strong direct influence on
adherence (SPC=0.312), and knowledge
(SPC=0.319) and agreement (SPC=0.235),
in turn, were significant predictors of self-
efficacy. We theorize that the course improved
self-efficacy partly through increasing partic-
ipants’ knowledge of and agreement with the
schedule. Also, organizational policy in sup-
port of the polio schedule (SPC=0.523)
strongly predicted adherence and was highly
correlated with the availability of inactivated
polio vaccine. Policy support was also strongly
correlated with agreement, indicating that par-

ticipants were more likely to agree with the
course if their organizations had already
adopted the new polio policy by the observa-
tion 3 time point. Vaccine availability was also
a direct predictor of adherence.

These relationships were similar for the
general recommendations, with the unsurpris-
ing exceptions that policy support in favor of
the polio recommendations was a weaker pre-
dictor of adherence and that inactivated polio
vaccine availability did not predict adherence
to the general recommendations.

Organizational norm was not a signifi-
cant predictor of any outcomes, nor was it sig-
nificantly correlated with any other variables
for polio or the general recommendations.

Discussion

Both the classroom and the broadcast
courses significantly improved knowledge,
agreement, and self-efficacy in relation to the
new polio schedule. The classroom and broad-
cast courses had similar effects on adherence
to the general recommendations, whereas the
classroom course had a somewhat stronger in-
fluence on initial agreement with, and adher-
ence to, the polio schedule.

Path analyses showed that knowledge and
agreement were significant predictors of self-
efficacy, which directly predicted adherence.
Vaccine availability and supportive policies pre-
dicted adherence to the polio schedule, and sup-
portive policies were correlated with both polio
schedule agreement and vaccine availability.

Lack of a control group introduces threats
to the internal validity of the study, but several
arguments for the validity of the conclusions
can be drawn. First, 81% of the participants
were aware of a new polio schedule, but their
polio-related knowledge, agreement, and self-
efficacy were significantly higher immediately
after the course. Second, participants may have
changed during the study or soon thereafter
without the course, but the general recom-
mendations had been promulgated since 1994,
and the course significantly increased adher-
ence to them. Third, the model was based in
behavioral theory and supported by extensive
interviews with participants and their supervi-
sors about education needs and course effects.
Also, participants may have been more likely
than nonparticipants to change because of their
interest in or organizational support for sound
practice. Yet, many participants did not attend
voluntarily. Furthermore, our interviews indi-
cated that in the absence of the course, many
participants, regardless of motivation, would
not have had access to credible explanations
of new policy.

Another study limitation was small sam-
ple sizes. With slightly larger samples, the
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broadcast course may have had a significant
effect on adherence to the polio schedule at the
.05 level, because it fell just short of that level.

The findings support the use of contin-
uing education to foster implementation of
practice guidelines and recommendations.39,40

Publishing policies through scientific and pro-
fessional channels increased awareness that
a policy existed, but the course led to increases
in knowledge, agreement, self-efficacy, and
adherence.

The findings also support literature in con-
tinuing education8,23,41,42 and immunization ser-
vices12,43–46 showing that programs are most
likely to improve practice when they address
not only providers’ knowledge, beliefs, and
skills but also characteristics of the practice
setting, such as policies, procedures, and re-
minder systems. In this study, training out-
comes (e.g., knowledge) and setting factors
(i.e., supportive policies and vaccine avail-
ability) influenced adherence. Yet, much con-
tinuing education is still driven by the “update
model,” which assumes that knowledge gains
are sufficient for practice improvement.47

The findings also support the use of dis-
tancelearningforcontinuingeducation.Theclass-
roomandbroadcastcourseshadsimilareffectson
most outcomes. Moreover, the first broadcast
course reached 10640 participants, more than
had been reached by the previous 10 years of
classroomcourses.Aninterventionthatcanraise
the performance of such a large portion of the
public health workforce in a few afternoons is
worthy of attention in policy implementation.

No single study, however, is sufficient for
broad generalizations.13 The effectiveness of
this course has been shaped by several factors.
First, the course is taught by epidemiologists
with years of experience teaching this mater-
ial, who thoroughly understand the knowledge
gaps and issues facing participants and who
constantly modify the course to address emer-
gent concerns. Second, the course was devel-
oped with the help of instructional and graphic
designers, and the broadcast version uses the
excellent services of the CDC. Third, although
the recommendations are complex, adminis-
tering vaccines is not. Teaching a skill that re-
quires practice and feedback, such as addic-
tion counseling, would require a more complex
instructional model. Distance learning can be
a primary component of such programs7 but
would need to be supplemented by local pre-
ceptors or other arrangements. Fourth, the rep-
utation of the CDC and its instructors brings
large audiences and lends credibility48 to the
content. Fifth, the National Immunization Pro-
gram has a multifaceted policy implementa-
tion effort that, in concert with state and local
agencies, produces many supports for the
course’s message, including vaccine distribu-
tion, software, and consultation.43

This study has shown that continuing ed-
ucation and distance learning can improve pub-
lic health practice. More research is needed to
document other ways to use these methods to
address workforce educational needs.
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